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ABSTRACT: 

PURPOSE:To detect erroneous data caused by waveform distortion or the like as error. 

CONSTITUTION:This device is provided with a synchronizing sampling circuit 3 for sampling 
transmitting data (b) and generating synchronized received serial data (c), a reception control 
circuit 4 for generating a reception clock (d), a data sampling circuit 5 for generating serial data 
(e) by sampling the synchronized received serial data (c) synchronously with the reception clock 
(d), a received data register 6 for successively storing the serial data (e) at every reception clock 
and extracting a reception inspection code (f), an inspection circuit 7 for inspecting the error from 
the reception inspection code (f), a shift register 8 for successively sampling data at the plural bit 
points of the synchronizing received data (c) synchronously with a clock signal (a), and a non- 
coincidence detection circuit 9 for inspecting whether the sampled data at plural points are not 
coincident or not 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The synchronization sampling circuit which is characterized by providing the following and 
which samples transmission data synchronizing with a clock signal, and generates synchronization 
receiving serial data, The reception-control circuit which generates a receive clock by the 
aforementioned clock signal and the aforementioned synchronization receiving serial data, While storing 
the aforementioned serial data one by one for every aforementioned receive clock with the data 
sampling circuit which synchronizes with a receive clock, samples the aforementioned synchronization 
receiving serial data, and generates serial data Transmission equipment equipped with the serial data 
receiving circuit which consists of a receiving data register which takes out a receiving inspection code, 
and an error check circuit which inspects a reception error from the aforementioned receiving inspection 
code. The "shift register which samples the data of two or more points of the bit of the aforementioned 
synchronization receiving serial data one by one synchronizing with the aforementioned clock signal. 
The inharmonious inspection circuit which inspects whether an inequality is in the data of two or more 
points sampled by this shift register, and outputs the inspection result. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww6.ipdl.jp..^ 10/13/2003 



Page 1 of 3 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the transmission equipment which receives serial data. 
[0002] 

[Description of the Prior Art] An example of the serial data receiving circuit of the conventional 
transmission equipment is shown in drawing 5 . 

[0003] The serial data receiving circuit 1 consists of an oscillator circuit 2, the synchronous sampling 
circuit 3, the reception-control circuit 4, a data sampling circuit 5, a receiving data register 6, and an 
error check circuit 7. 

[0004] Here, an oscillator circuit 2 generates Leto quicker than transmission Leto, i.e., main clock signal 
a of high frequency, and outputs it to the synchronous sampling circuit 3 and the reception-control 
circuit 4. The synchronous sampling circuit 3 consists of flip-flops which have a D-type function, in the 
synchronous sampling circuit 3, it samples and synchronizes the transmission data b by main clock 
signal a, generates the synchronous serial data c, and outputs it to the reception-control circuit 4 and the 
data sampling circuit 5. 

[0005] The reception-control circuit 4 inputs the synchronous serial data c, detects the changing point, 
and outputs receive-clock d to the data sampling circuit 5 and the receiving data register 6 to the timing 
near the 1-bit center of the synchronous serial data c. The data sampling circuit 5 consists of flip-flops 
which have a D-type function, in the data sampling circuit 5, synchronizes the synchronization serial 
data c by receive-clock d, and outputs serial data e to the receiving data register 6. The receiving data 
register 6 has the function of a shift register, and while it shifts 1 bit of serial data e at a time one by one 
according to the timing of receive-clock d and stores data, it outputs receiving inspection-code f used for 
redundancy check among the stored data to the error check circuit 7. The error check circuit 7 inspects 
receiving inspection-code f, and outputs receiving error signal g. 

[0006] Next, an operation of the serial data receiving circuit 1 is explained with reference to drawing 6 . 
[0007] First, the transmission data b input into the synchronous sampling circuit 3 at time tO through a 
transmission line and a converter from the serial data receiving circuit 1 and other asynchronous 
transmission equipment. The transmission data b are sampled by the synchronous sampling circuit 3 to 
the timing of the standup of main clock signal a (clock 12) at time tl, and the synchronization serial data 
c is outputted. By this, receive-clock d is generated at time t2 in the 1-bit center, and it outputs to the 
data sampling circuit 5 in the reception-control circuit 4 till time t3. 

[0008] The synchronization serial data c is sampled by the data sampling circuit 5 to the standup timing 
of receive-clock d at time t2, and serial data e is outputted. Serial data e is shifted one by one, and is 
stored at a time by 1 bit of receiving data registers 6, and receiving inspection-code f is outputted to the 
error check circuit 7. 

[0009] When inspection is carried out in the error check circuit 7 and an error is detected, it is made for 
the data with which receiving error signal g was outputted to the circuit of the next step which carries 
out an illustration abbreviation, and was stored in the receiving data register 6 not to be used for 
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receiving inspection-code f. As for an error check, a Cyclic Redundancy Check, for example, a cyclic- 
code (CRCC) method, is used. The principle of this method carries out division of the information code 
(polynomial) by the fixed number (polynomial) by the transmitting side, adds it to an information code 
by making the remainder into an inspection code, and sends transmission data. And in a receiving side, 
once again, about transmission data, if it will judge with there being no error of a code if division is 
carried out and there is no remainder, and there is remainder, it will be the fixed thing to judge it as there 
being an error of a code. 
[0010] 

[Problem(s) to be Solved by the Invention] However, in the serial data receiving circuit 1 shown in 
drawing 5 , when wave deformation of the strain of the so-called wave of transmission data, a noise, etc. 
becomes large, there is a problem that the error of transmission data may be undetectable. 
[001 1] For example, if it explains with reference to drawing 7 to drawing 6 , since the synchronization 
serial data c is 0 at the time Tl before receive-clock d is outputted, when it is the standup of receive- 
clock d of time T2, in the data sampling circuit 5, the value which mistook serial data e for 0 is 
outputted. In such a case, although an error is generally detected in the error check circuit 7 which 
carries out a Cyclic Redundancy Check, since there are many wave cracks of the synchronization serial 
data c, when the number of bits which serial data e mistook exceeds the number of bits of receiving 
inspection-code f, an error is not detected by a certain probability, but there is a problem that the 
mistaken received data are used. 

[0012] For example, if a 5 -bit digital error is in information data when receiving inspection-code f added 
to information data by redundancy-izing is 4 bits, error detection may not be made in a certain 
probability. 

[0013] if attenuation of the power of the transmission data which the converter which outputs the 
transmission data b in the serial data receiving circuit 1 inputs especially is large — waveform distortion 
etc. — **** — an error may be undetectable as soon as it hears 

[0014] Then, this invention offers transmission equipment with the high reliability which judges a 

reception error correctly, even if waveform distortion arises in receiving serial data. 

[0015] 

[Means for Solving the Problem] The synchronization sampUng circuit which this invention samples 
transmission data synchronizing with a clock signal, and generates synchronization receiving serial data, 
The reception-control circuit which generates a receive clock by the clock signal and synchronization 
receiving serial data, While storing serial data one by one for every receive clock with the data sampling 
circuit which synchronizes with a receive clock, samples synchronization receiving serial data, and 
generates serial data In transmission equipment equipped with the serial data receiving circuit which 
consists of a receiving data register which takes out a receiving inspection code, and an error check 
circuit which inspects a reception error fi-om a receiving inspection code The shift register which 
samples the data of two or more points of the bit of synchronization receiving serial data one by one 
synchronizing with a clock signal, It inspects whether an inequality is in the data of two or more points 
sampled by this shift register, and the inharmonious inspection circuit which outputs the inspection 
result is prepared. 
[0016] 

[Function] Synchronizing with a clock signal, a sampUng is carried out one by one for the data of two or 
more points of the bit of synchronization receiving serial data by the above-mentioned composition, it is 
inspected whether an inequality is in this sampled data of two or more points, and this inspection result 
is outputted. consequently, inaccurate data, such as waveform distortion, — it is certainly detectable as 
an error 
[0017] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. 
[0018] Drawing 1 is the block diagram of the transmission equipment in which one example of this 
invention is shown. A point which the same sign as drawing 5 shows the same portion or a considerable 
portion, and is different from drawing 5 is having newly added the shift register 8 and the inharmonious 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



10/13/2003 



Page 3 of 3 



inspection circuit 9. 

[0019] A shift register 8 inputs main clock signal a, the synchronization serial data c, and the load 
enabling signal h, and when the load enabling signal h is 1, it is a thing of two or more points which 
samples and stores data about the value of the synchronization serial data c synchronizing with main 
clock signal a. It inspects whether the inharmonious inspection data i of the inharmonious inspection 
circuit 9 of two or more points stored in the shift register 8 correspond, and when not in agreement, the 
inharmonious signal j is outputted. 

[0020] Next, an operation of this example is explained with reference to drawing 2 . 
[0021] First, the transmission data b are inputted into the synchronous sampling circuit 3 at time tO, and 
the transmission data b are sampled by the synchronous sampling circuit 3 to the timing of the standup 
of main clock signal a at time tl, and are outputted as synchronization serial data c. And in the 
reception-control circuit 4, when the beginning of the bit of the synchronization serial data c inputs, 
main clock signal a is counted from from, the load enabling signal h is outputted to time t2 at the time of 
the counted value of the center of a simultaneously of the synchronization serial data c, and the load 
enabling signal h is inputted into a shift register 8. In a shift register 8, the data of the synchronization 
serial data c are sampled by this, and it is stored one by one in every main clock signal a about three 
points, time t3, time t4, and time t5. 

[0022] The inharmonious inspection data i stored in the shift register 8 are inspected like the example 
shown in drawing 3 in the inharmonious inspection circuit 9, and the inharmonious signal j is outputted. 
That is, three points of the inharmonious inspection data i are inputted into AND2 through ANDl and 
NOT 1-3, respectively, and, in the case of the above-mentioned example, the inharmonious inspection 
data i of three points are 1. Therefore, 1 is outputted from ANDl, 0 is fiirther inputted into a flip-flop by 
N0T4 through OR, and 0 is outputted as an inharmonious signal j synchronizing with a clock. 
[0023] In addition, when the synchronization serial data c is data of 0 level altogether, 0 is outputted as 
inharmonious inspection data i from a flip-flop through AND2 to OR. 

[0024] Thus, since the value of three points of the synchronization serial data c is equal when there is no 
strain of a wave etc. in the synchronization serial data c, as for the inharmonious signal j, 0 is outputted. 
[0025] On the other hand, as the synchronization serial data c shows drawing 4 , supposing waveform 
distortion etc. arises at time Tl, about the time T2 of every main clock signal a, time T3, and time T4, 
the data of the synchronization serial data c are sampled with a shift register 8, and are stored one by 
one. 

[0026] Although the inharmonious inspection data i stored in the shift register 8 are inputted into the 
inharmonious inspection circuit 9 as shown in drawing 3 , since the data of three points are not in 
agreement, ANDl and AND2 to 1 is not outputted. Therefore, NOT4 outputs 1 and the inharmonious 
signal j is outputted as 1 with the input of this signal and a clock signal. 

[0027] Thus, even if waveform distortion arises in receiving serial data, this can be detected for every bit 
and the serial data receiving circuit of transmission equipment with high failsafe reliability can be 
offered. 

[0028] In addition, in this example, the circumference of central of having sampled [ of the 
synchronization serial data c ] data in the center mostly is [ waveform distortion etc. ] because it is few. 
Moreover, 1, 0, or since inaccurate data cannot be judged, it is made not to adopt this inaccurate data by 
processing of the latter part of a shift register 8 at this example, although correcting the inaccurate data 
corresponding to an inharmonious signal to the right data is also considered when it is inspected in the 
inharmonious inspection circuit 9 and an inharmonious signal is detected. 
[0029] 

[Effect of the Invention] Since it is inspected whether an inequality is in the data of two or more points 
of the bit of synchronization receiving serial data according to this invention as explained above, it can 
detect a wave crack as an error certainly, and it serves as reliable transmission equipment. 



[Translation done.] 
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